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Introduction • 

Ihl6 document servee m the bee Is for the eubsequcmt EOB System Specification. ; 

It conflletfl of requirementtf obtained fVoiQ existing documentation and those de* 
rived from functional aaalys Is. After EOB trade studies have been completed the 
requirements Identified irlU be incorporated. 

- .1 ' - • '- * ■ 

Requirement Page yoaenclsture 

Requirements follow the hlerex^hy of program. Mission, System and Subsystem. 

The ’oource” column on the attached pages references the location of the require*^ 
ments contained In existing documentation or those derived by GUVC functlcmal analysis 


e.g. 


Source Document 


x/ xx.x.x/ x 

Para. Ho. 


PA X.XX.X 

Ihge No« Functional Block No. 
Analysis 


In addition , where applicable , relevant System Trades which constrain the 
requirement are identified in paratheses. 


e.g. 


(m 5x) 

study Number (refer to Systems Trades list, page vi) 
Trade Study designation ' • 


The "Option” column Identifies the applicability of requirements to each of the 
QAC EOS options being considered by placing a dot in the approwlate column. 

An open dot (o ) is for interim requir ^nts and a aolld dot (•) indi cates a 
verified requirement. Optiona are contained in ^le table on page v. 
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PROGRAM REQUIREMENTS 
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1.0. 1 The Earth Observatory Satellite (EOS) Prograci shall provide a fleadblei ' 

; low cost spacecraft for lifie with existing launch vehicles that Will 
enable even lower costs when used with the Space Shuttle. 

1.0. 2 The baseline system shall consist of: 

■ Ins t r JDent s -Tbecat ic l^apper & High Bee olut ion Point able ^’^Inager 

Shuttle Cccipatlble ' Design- 
Resupply Capability . - ■ , 

Lata Collation System. 

Modular Subsystem Design ■ 

Transition Ring Concept for Booster Coopatibility 

Launch vehicles are' Delta 2910, Titan HI d/NUS, and Shuttle" , 

1.0. 3 ' The system contractor will- assume responsibility for the - instruments 


1 . 0.4 


1.0.5 


1 . 0 . 6 - 


1.-0.7 


1.0,3 

:i.o.9' 


•provide flexibility; " in S/C design to .accacoiodate foHov-on 
mission inatnanents. 

Follow on Instruments are the , Syn::hetic Aperture Radar (-’M 
'and’ the' fb.8sive'itoti channel- Microwave Radiometer (PWME) ' 

Demon st rate the spacecraft is c apabie of acc canmodat ing t he 
' ins t rument s f or, ' t he •' f ollcjwing - . lii s s i ons : ' SEASAT , b plar max iimn n 
mssion,SE06, and 5"band >BS. . ' . • ' ' ; 


Provide space craft 'n ha t demon s t ra ne ohe ope rat ional requi remeni s 
of the Department-' of Interior - 
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MISSION REMENTS 


R^UXREMESr 

SOTRCE 

: 0 

FTI® 

2.1 MISSION MDDEL 

2.1.1 LaJid Resoiirces Manageioent (LRM) 

2.1.1A Mission Objectives 

0 Develop sensor and other spacecraft systems to acquire spectral mea- 
'B'orementB' and ina:^eE. suitable for generating thematic maps of the 
earth’s surface. 

0 Operate these systems to generate a data base from which land use 
information such as crop, or timber euireages or volumes, courses and 
, . Miounts of act laal ■ or potential .water run-off .and the nat’ire. and ej^’ent 
of stresses cn the- environment will be extracted. 

0 Demonstrate the application of this extracted informaticm to the 
management of resources such as food and water, the aasesaaeht and 
prediction of hazards such as floods, and the planning and regulation 
of land use such as strip mining emd urbanization. 

2,1.12 Mission Description 

The basic requirement 0 ? “he ins'ruuents is' repeat - 

- ing earth coverage under nearly constant observation conditions. 

This requires a circular sun synchronous orbit with an integral number : 
of orbits €tnd days per repeat ground trace pattern. Preliminary 
• analysis indicates that, a solar orbit of 95"^ inclination with an • 
orbital altitude of 366 nm. loeets a-TI requirements. 

2.1-.1.3 Phyload Instruments " ■ 

, . The following, instrument s'"'in various corsbinationsi are planned; for 

for the LR^1 missions:,.- Therbiatic. Mapper, 'High Resolution Ibin table " 

■ ■ „ Imager, '-Data Collection Systeci, 5 Band ’’fulti Spectral -Scanner. 
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2.1.2 Seas at yj.ssior. 


2. 1.2.1 S£^£AT A 


Ms si on Obi ec tires 

K/l-l^l"! 

?be SEASAT-A mission is designed for derelopren^ and demonstration 
of space technic^iieB for forecasting and monitoring sea state, currents, 
-circulation, pileup, storm surges, tsunamis, air-' sea interactions, 
surface vinds, and ice formations. 


Mission Description 

K/1. 1^1-1 

A nominal orbit altitude of 391 n.mi. (725 km) is high enoxigh to avoid 
orbit uncertainties due to drag and 1cm enough to obtain good radar 
performance with acceptable power cons^imption. An 82 inclination 
provides rood earth coverage , non"Suns^n:ichronous , to high latitudes . 


2. 1.2. 2 SEA3AT B 

Mission Objectives 

L/0P07A/A-2 
Cts Z I7) 

Provide data for short -vavelength gra'/ity field determination for 
earthquake and geoid mapping. Provide data in support of ocean studies 
such as large amplitude ocean features, currents, circulation systems,^ 
tec 5 )oral variations, ocean geoid and s-orface conditions. These conditions 
include sea state/surface wave height, wind fields, shelf tides, ocean 
tides,- barcanetric pressure, storm surges and tsunamis 


Mssior. lescription . , 

Nominal circular orbital altitude of 32u n mi (cuO Km) at an inclination 
of 90 ^. 

L/0P07A/A-1 

Payload Instruments 

.AI ■''- ■^6-33 


See ta'cle 2. 1,2-1. 
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1^2. 1/5 


2,1.3 Solar Maximum Mission (Slf^) 

2.1. 3.1 Mission Objectives 

The basic scientific goal of the SMM is to s':rudy the fundamental mecha- 
nisms of a solar flare. 

2. 1.3. 2 Mission Description 

Initial launcn is scheduled for June 197B' on a Delta vehicle. Subse- 
quent retrieval and re-deployment is planned for Shuttle. Mininwm 
orbital life is “1 year. The ncaoinal orbit is 275-300 n/mi, circular 
at an inclination of 28-33 degrees. 

2. 1.3- 3 I^yload Instruments 

See table 2. 1.3-1. 
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2. 1.3-1 

aunsroei: payloae ults-juiests f??. uotbc. smm ■ ^ 


Imperlmest 
Title i 

'Sector ' 

Solar facing 
Site ea 
(inch) ' 

Soisor 

' L«3gtb 
K 

(ft) 

Sensor 

Weight 

<lb«) 

SensbT 
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structed 

'.'iw 

Angle j'- 
(deg) 
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Alignment 
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20 

1 deg 
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; 
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1.2 
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flare Fln^r '. 
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(4 I 4) 
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13.6' ‘ 
(30) 
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10 arc sec 

.014/9 

(.5/20) 

10 
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1C-/1 


anwacs: 

1 - Needs « cold plate. 

■ i'-'Bi't rate requirwwnt .ts drtital average,' ‘Typical T«equirement is 6000 feps for one minute per flare. 
' 3 Blfrate re<5ulreaent Is" orbital average. Typical requirement is 1000 kjw for one minute per flare. 
4 - SW e>»all accooacdate of tnese experiments simultaneously. 

'5 - Indicates 'relative aLllgraftent- aco'uracy- between tte iratr^ent and the fine pointing , sun sensor. 

6 - Nighttime pcirer requii“ements approximately 20i of daytime power. 
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2.1.4 SIKJS Mission 

2. 1.4,1 Mission Sequireajient 


L/E009A/5-3^ 


The SEOS missiosi is intended to investigate ranote sensing techniques 
for meas^jring timisient fflrironmental phenoiaeiia from a geoBynchronGnjis 
orbit. 


2, 1.4. 2 Mission Description 


l/ep-09a/5-3^ 


Noeninal isisslon altltijuie vill be 19323 h.nd cii«iQ:ax at an irKjlination 
of 0 degrees. Nossiaal orbit positioning will be 9^® west Icmgitude. 

Noeilnal mission duration is to be 2 years with initial launch scheduled 
for CY 1981 . Recovery w^d/or on-orbit servicing is not planned. 

The EOS shall be capable of placing the SEOS experiments in an L/E0-09A/5-34 

•equatorial orbit of the following characteristics; 

ha = 19323 + 25 . n.mi 

hp » 19323 ± 25 n.mi 

1 = 0 + 0.2 deg. 

Ihe EOS shall place the SEOS experiments at a nooiinal orbit- L/E0-09A/5-34 

' position of 96 ° west longitude, j ^ 

The EOS shall maintain the SEOS experiments on-orbit for not less ^ L/E0-09A/5-34 

than 2 years. ■ ■ 

■•The EOS shall support- an initial launch of SEOS experiments: in CY ' , L/E0-09 a/5-34'‘ 

1981 . • ^ ^ . 

2 . 1 . 4. 3 ’ .Payload Instruments ' , ■ . - 

Prime instrument for "/this mission is- the Large Earth S^urvey-; ■ ' AL/-/- 

Telescope 'X-EST). Other .instr'aments ..being considered .are: - ;. 

. Advanced Atmosphere. Sounder & Imaging Radiometer (AASI.R) ^ 

Microwave Sounder,'’Data Collection System, IVaming Camera . , ■ . • 

• ■ 2.1-7^ '■ Revision ^ 7 ' ' Date ' ; 
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2.1.5 TIKOS 0 Mission 

Mission Objectives L/K0-12A/A-2 

(ts 2-17) 

The TIROS 0 vehicle is intended to verify for operational use an 
advances environmental operation payload. This spacecraft vill have 
ixnplesaented operational versions of remote sensing techniques proven 
in nlabus and T^OS. flight experiments as veil as ia?>roveaiients in those j 

sensors carried 1^ the previous K/TTCS vehicles. The TIROS 0 satellite, 
will be the first of the operational vehicles to be designed with the 
shuttle exploitive modular design so that in orbit refurbishment of 
the payload can be effected and evaluated. 

Mission Description L/E0-12A/A-1 

Nominal perigee altitude of 905 nmi (i6y 6 toe) and apogee of 915 n mi 
(1695 n mi) at an inclination of 103®. 

Payload Instroments AI/-/ 5-66 

See table 2.1.5-1. 1 
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2.3 SHUTTLE RELATED PERFORMANCE 

2 • 3 . 1 Shuttle launch az imuth and orb it inc 1 ina t ion 1 ij 
as shown in Fig. 2,3-1 

2.3.2 Shuttle performance capabilities are defined in 

. 0 Figs. .2.3-2 thrcna^]i>?^ .‘ ;.r 

• b^^-Fig. •2.3-8 ■ ^ - 

o Fig, 2.3-9 


1 
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Fig, 2.3-ii - Payload weight versus Inclination for various circular orbital altitudes 
• •■rn ;.■ delivery only . 
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Fig. 2,3-5 " Payload weight versus circular orbital altitude - KSC laiaich, delivery 

and rendezvous. 
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Fig. 2.3-6 >- Payload weight versus circular drblUl attitude - VAFB launch, dellverv 

and rendezvous. 
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Fig, 2.3-8 -'Payload weight versus elliptical orbital altitude 
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Payload waigtit, lb 


10 X 10 


3 




Sun synchronous oibtui altitude, n. ml. 


L- 

400 


500 600 700 

Sun synchronous orbital altitude, km 


_J t 

800 900 


Fig* 2*3“9" Payload weight versus sun synchronous orbital altitude. 

2.3-10 


Hevision 2 


Date ; 


6/IU../7 


■ •• • REQUIRQffigI 

2.6.1 Delta 2910 , ’ • / 

2.6. 1.1 , Geneiral vehicle characteristics:are as define i in 

Fig. 2.6. 1-1 ; 

2. 6. 1.2 Vehicle perfonaance capabilities are as defined in 
Fig'jres 2, 6, 1-5 through 






96 luca FAmiNG 



Hardpoints - TS) 

Guidance - TBD 

Stage II - Delta vehicle (96 tn/2438 raai diajn) with 
TRW Systeans TR-201 prcg^ulsion system. 

Propellants loaded -» TBD 

I nominal - TBD 
sp 

Ihrust - TH) 

Loaded weight - TBD 

Stage I - Estended Long Tank Thor with Rocketdyne R3-27 engine 

PropeUants loaded - TBD 

I nominal •=• TBD 
ap 

Ihrust - TBD 
Loaded weight - TBD 

Stage 0 - Rine Castor II (TX-35U-5) SRM*s 
iBpulse propellant - TH) 

TVC loaded • TBD 

^sp TBD 

Total Inpulss - TBD 
Loaded weight - TBD 

Liftoff 

Weight - TBD 
Thrust - TBD 


Fig, 2. 6. 1-1 Vehicle Characteristics, Delta 2910 
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Inertial Velocity, 1000 FPS 



Second Stage Useful Load, UI^ LLs 

Fig. 2. 6. 1-3 Two Stage Perigee Velocity, 100 n.mi Perigee Altitude WTP 
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Second Stage Useful Load UI^ Lbs 


ion- 


6000' 


9000: 


4000 - 


3000 > 


2000 ' 


tooo- 


■ , ^ ■■■ * , , , 1 , ^ — , 

0 ^ . ,1000 . ■ . 2000 ■ 3000 ; ' 4000 

• ' • ■ ' ■ Circular 'Orbit Altitude, H- ,'n.ini. :V 

Fig. 2.6.1-A'. Sun Synchronous (^bit Capability. ETR 

P^e 2.6.1-5 , • ■ ; 




Second Stage Useful Load Lbs 








SEJCOND STAGE USEFUL LOAD 



C 

FIGURE '2 ..6.: 
■ R 






■o\ 









ET?. 

Hardpoiflts - 12 Equally Spaced 

Guidance - Radio on Prograasned Inertial 
Stage II ■ . 


Propellants Loaded, lb 67,300 

I Jioffiinal (Vacuum), sec 319 

Thrust (Vacuum), lb 102,300 

Loaded Weight, lb 72^620 


Stage I 

Propellants Loaded, lb 290. 300 

Igp Noaninal (Sea Level), sec 258 

Thrust (Sea Level), lb 463,200 

Loaded Weight, lb 304,850 

Liftoff - Two Stages without Payload 
or Payload Fairing 

Weight, lb ‘ 373,600 

Thrust, lb 462.700 


Note ; Data for WTR are the same 
as for ETP, except as shown. 


WTR 


67,900 

73,260 


295.000 


309,500 


37£,8oo 


Fig. 2. 6. 2-1 Vehicle Characteristics. Titan IIIB(SSB), ETR and WTR 
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Ch«r 4 cttn'scic 10>. fps 


Fig> 2.6.2-2;Titari''IIIB(SSB),P&yload Weight vs Characteristic Velocity 
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P^lodd Weight, 10-^ 1b 


Fig. 2. 6, 2 -3 Titan IIIB(SSB), Payload Weight vs Altitude, ETR and WTR 
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Payload 



Hardpoirrts - 36 Equally Soacea 
Guidance • Radio 
Stage II 

Propellants loaded - 67,300 1b 
IgQ Nominal - 3i9 sec (Vacuum) 
Thrust - 102,300 Tb (Vacuum) 
Loadea Weight - 73,700 lb 

Stage I 

Propellants loaded - 252,200 lb 
Isp Nominal - 302 sec (Vacuum) 
Thrust - 526,300 lb (Vacuum) 
Loaded Weight - 277,600 lb 

Stage 0 - S-Seg^'eri SP^.s 

Impulse Propellant - 850,100 lb 
TVC (N^Oi,) Loaded - 16,850 lb 
le- Average - 266 sec (Vacuurri) 
Total Impulse - 226.1 ^ 10^ 1b- 
(Vacuum) 

Loaded Weight - 1,017,800 lb 

Liftoff -Three Stages without . 
Payload or Payload Fairing 

Weight - 1,368,100 1b 
Thrust - 2,295,200 lb 


Fig. 2,6.3-T 


Vehicle Characteristics, Titan HID, WTP 


sec 
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£6 • 2S i; . . 3£ ■ 3#' 36 38 / i- ■ ' ' 46 . ^ ^ s2 54 

" ' ■ Ch*ract»rTsttc Ve'cc-; i/, ii-* 

I- Fig; 2,6i3"2 Titan HID and HIE, Payload Weight vb Characteilstic Velocity, ETR 
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Pa^^oad W»ight» 10* lt> 


Fig* 2 *6, 3-3 Titan III Banel IIIE, Rayload vs Altitude, ETR and WTR 
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SYSTEM REQUIREMENTS 



HK^UIBEMKHT ^ 7 . SOfflCE 

3.1 SATFiy ■ .GAC ' 

3.1.1 The EOS must be capable of providing a safe missiooi operatlOTi while 

passively contained within the Orbiter cargo bay and have provisioaiB ^ 
for relaying inaaediately to the Orbiter crew, while it is attached 
to Orbiter, any emergency conditions originating in the EOS. 

3.1 -2 l<ftiile in the Orbiter cargo bay on the lauzx:h pad or during ascent, 

; retrieval, re-entry and landing, the BOS shall provide a readout 

■ of, parameters critical to Shuttle systea and range safety cp^ations.; 

3.1*3 As a goal, no single ®0S f ailiare shall result in a hazK^i which 

jeopardizes the flight or ground crews. / ^ ^ 

3.1.^ Appropriate safety factors shall be used where necessary to rdnimize 
the possibility of failtires which might affect manned safety (i.e., 
structures, pressure vessels, etc.). 

3*1*5 itomed factors of ..safety will be maintained under Shuttle a^ort load - 
conditions 

3»1.6 Prca/lslon for cooiaand onrerride of critical BOS functions by the 
Orbiter crew shall be provided during stowage, deployment and 
ret riwal operations. 

3.1.7 EOS elements shall have self contained protective devices ; or pro- 
visions against BOS generated hazards ^ile mounted to the Orbiter, 

: . Orbiter-EOS .interactions during load, transport, 

deploy and retrieval- activities sha^ be identified and mutually- 

■ resolved. 


3,li8 Provisions shaH'be provided for emergency manual release of EOS to 
Orbiter connections. 


Bage 3.1-1 r 
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RBQUXR@!0iT 


BCmCE 


3 . 1.9 

3 - 1.10 

3.1-n 

3.1.12 

3.1.13 

3. 1.1^4 

3.1.15 

3.1.16 

3.1.17 

3.1.16 


A pressure relief capability shall be prcndded for the BOB tanks 
which autcmatically liznits the maxi mar, pressure. Yentii^ shall 
be through the EOS/Orbiter Interface when -CS is in the Orbiter 
payload bay. 

Ho single failure shall result in unprogrananed moticoi of the EOS, 

Rrwlsions shall be provided for remote emergency jettisoning of 
EOB deployable equipment as necessary to con^lete retrieval and 
stowage operaticms, 

RF cQnvnunlcaticai capability shall be available between the Orbiter 
and the EOS for ccomand and control functions. 

The critical commanci and control circuitry shall be designed to be 
fail-operatiooal/fail-safe as a minimum. 

Safety design features such as interlocks, redundancy, grounding j 

and isolation devices shall be incorporated so that no single I 

detectable failure or cotnbinaticai of undetectable failtires sha3.1 
result in premature detonation of e^losive devices. 

IHiufied explosive devices aboard the EOS must be safed on ccranand 
and safing veidfication sent to the Orbiter prior to retrieval. 

Toxic or other chemically hazardous gases, liquids, or particles 
shall, not be vented into the Orbiter payload conipartiaent , and shall 
be isolated from the Orbiter environmental control system. 

AH pressurized tankage in the EOS will be vented to 20 psia after 
restow in the Orbiter. 

All enclosed EOS volumes into which toxic or flammable vapors or 
liquid could enter must be purged or inerted with an inert gas 
and the volumes atmosphere sampled while the EOS is on the ground. 
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3.2 RELIABILiry 

3.2.1 The laean ad ssicn duration shall be 2 years. 

3*2.2 Consumables and sunrival shall be 5 years 

3 . 2.3 Alter BOS refurbislaaeiit the S/c shall meet the CMriginal 
reliability goal. 


SOURCE 

Iaa/ -1 . 

i' ■ ’ ■ ■ ^ : 

aa/ - 1 

QAC , 









- . • ■ ; . V REQUIREMERT ^ . ; . SOURCE 

3.4- SPACECRAFT ' ■ ^ 

' • The basic ECMS reference • system shall be three orthogonal^vr-^ • ■ ' R/ - / - ' 

axes as .defined in Fig.'' 3-^“l- 

3.^.2 'The three basic s'Asystein n^ules: .'ACS , EPS,- . ■-' . *jAC 

Goina. & Data Handling, shall be the same for. all EC6 
configurations. 


Page , ’■ ’■ Revision .2 ' -Date 






tAU^^CH 

DmeCTIOM 


PIRECTiOKl 

OF 



SPACECRAFT (S/s) COORDINATE REFERENCE SYSTEM 
TABLE 3.^-1 
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oFnm 


5 . ■ Instrunients 

3 . 5.1 Thecsatic Iftqpper fTM) 

3 . 5 . 1.1 The TM images- sure normally beneath the E'DS, but vhen 
shall be available, upon canaacd, fron regions offset xcp to 
± U5° from the dcwn-nadir direction 

. 3^5. 1.2 TM design parsBpeters are given in Table 3.5“1 

3 . 5 . 2 - High Resolution Pointable laager. (MPl) 

3.5.2il The HRPI images are noiwsklly beneath the BOB , birt vh^ 
required, \]pon ecBBiand, shall be apyrailable fran regions 
offset up to + 30 ^ froa the down-nadir dirwticm 

3 . 5 . 2. 2 HRPI design parameters are given in Table 3.5-1 

3 . 5.3 Synthetic Aperture Radar (SAR) , 


3 . 5 . 3.1 SAR Parameters 

Frequency 

Swath 

Resolution 


Dual, X- and L- bands 
i+0 Km f 
30 meters 


3 . 5 . 3*2 - SAR will be "on" for two 10-minute periods per orbit 

3 . 5 .^"' Passive Multichannel Microwave Radi Goieter. (PMMR) 

^ . The orbit and- scan parameters are contained in table 3*5-2. 


. (TS • 2 .U) 

A/2.1. 1/2-1 


A/ 2 . 1 . 1 / 2-1 

(TS 2.U) 
B/ - /6 


A/2.1.1/2-1 


A/2.3.1/2-9 


; b / - /13 

■AK/l. 1 . 1/3 


mmam 
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TABLE '(,'.-1 


INTERIM DESIGN PARAMETERS FOR THE THEMATIC MAmR(TM) 
AND THE HIGH RESOLUTION POINIABLE IMAGER (HRPl) 


HIGH RESOLUTION 

THEMATIC MAPPER (TM) POINTABLE IMAGER(HRPl) 


mp 

SPECTRAL REGION 
(pw) 

ASSUMED 

radiance, N, 

IFOV 

(yrad) 

(approxJ. 

S/N(PP/RMS) 

(»N,»MTF"1) 

IFOV 

(urad) S/N(PP/RMS) 

(approx.) (8HjiKTf*l) 

& ^ 

0.5 - 0.6 

2.2 

35 

10 

{ 

10 

6 

^ 2 

0.6 - 0.7 

1.9 

35 

7 

10 

6 

3 

0.7 - 0.8 

1.6 

35 

5 

10 

6 

it 4 

0.8 - 1.1 

3.0 

35 

5 

10 

6 

5 

1.55 - 1.75 

0.8 

35 

5 

- 


b 

?.l - 2.35 

0.3 

35 

5 

- 

- 

7 

10.4 - 12.6 

20.0 8 
30Ct*C 

140 

0.5K HUJ 
8 300K 


■ 

^Spectral 

Bandwidth may 

be reduced 


r 
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TABLE 3 . 5-2 ■ 

Systra Specif icatlohs and Assumption* 

A, Orbit and Scan Specifications 

Orbit Haight l^dOO km 

Nadir Angle Approx.. 40* (Assume 45*) 

Incldanca Angle 50* ±2* •(52.2* for 45* nadir angle) 

Scan Mode . Conical 

' Scan Angle , '■ *35* ^ 

B» Fraquencles and IFOV Specs 

Frequency* GHs: 4.99 10.69 18.0 21.5 37.0 

IFOV, km: 178 88 88 88 22 

C. Antenna Specs 

Main Beam 'Efficiency >80X V 

Maximum Sidelobesr 

. In,Scan , V.rv ' <15 dB^- . 1 . 

Cross Scan <25 dB , 

Cross Polarisation 
. .^Isolation >25 dB 

D. Bandwidth and Temperature Specs ^ 

. ■■ ■ ■ • ■ ' ■ . • p- 

RP Bandwidth >240 MHr (all frequencies) 

Tenq>erature Sehsltlvity <0.3* at 4.99 GHr 

<1.0® at other frequencies 
Target Temperature 300*K i 10*K 

Dynamic Range 10®K to 330*k 

Absolute Accuracy 2®K 


I^evv :7- Dated: 7 -7/12/7^ 



TABLE 3.5-^^ 


Continued 


E. Aasuaaptlons 
Antenzifi 
Scan Mode 
Scan Speed 

Recelvei's 


Sensing 

Coverage 

Temperatures 

Losoea 


Single dish with multiple feeds 

Zig-zag in azimuth (+35® to -35® and back) 

Sinusoidal (60Z efficiency relative to 
linear scan) 

Dicke, with square wave modulation (b»2) . 
Two receivers at 37 GHz (one for each 
polarization) ; one receiver for both 
polarizations at each of the other 
frequencies 

Vertical polarization for one-half scan 
period, horizontal for other half * 

Contiguous for 37 GHz; overlap allowed 
for other frequencies 

T « 300*K, T - 290®K 
a o 

L - 1.2 dB 
a 


’l/ZT/L L 'Asg 







TABLE 3.6-1 (CONT) 


j • Time Frame; 


Time of Implementation 

. » 1974 thru 1980 

Duration of Operation . . . . , , , 

. • Variable, 3 months 

e Data Dissemination 

to indefinite 

DGP Data Delay . * 

. , Variable within two 

\ 

\ 

classes: > 24 hours, 
^24 hours 

Position Location Data Delay 

. . 1 to 24 hours 







Number of Pletformt 



FIGUHl 3.6^^! TOTAL DATA COLLECT/ON PLATFORM POPULATION VS TIME 










RHlUIKEMSPr 

3.9 ■ S/C-TO-DKTRUMEIfr IHTERFACES . ■ , „ ; 

3»9*1 Theaaatic Mapper ,(1M) 

3-9-1-1 Caoammicatioiis and Data Haiidling 

3.9.I.I.I 

The BOS shall provide for tranamifision of instrument 
sensor data to be selected ttxmi the f oHowing candidate 
•rates: ■ 


a.,- 50.8 Mbps t ' 


b, 73.2'Mt^s 


c. 88.9 Mbps ■ 

d. ,100 Mbps 

e. • 10B.-5 Bttjps 

f. 118.3 Mbps 

3.9.I.I.2 

The EOS shall for transmission of instrun»nt status 

and health data in real-^tline hnd stored/playb^ modes: . 


a..' Digital, TBD 


b.' Analog TBD '''i.-- 

3*9vl*1.3 

The EOS shall provide timing signal clock pxjlses 
accurate to 10*5 Bee to the: tnstinmrent. ^ 


The EOS shall l^ovide for relay from' the ground to the 
Inst r'ument of 16 digital (On/Off ) conmands 


•Logic 1 - 3^5 VTX: ,to;+ 5.5 -VDe 

Logie. O' . 0.+ 0.5 VDC . ■ ^ ■ V 


X/ - / - 
(TS U) 


X/:- / - 
(TS 4) 


X/ - / - ■ 
(K :U) 

V - !—■ 

(fS;-- h.) 


Bsasaii 
! 




SCSIRCE 


3 . 9-1*2 Electrical Power 

3-9 -1-2 •! !Hie SOS ahail provide 28 + 7 VTX: electrical power at 
levels of: 

a- Full operatimi 50 watte 


b. Dark side 


^ 50 watts 


X/ - / - 

(TS 4) 


3 -9- 1-3 Attitiidfi Control 


3-9-1-4 Structure/Mechanical 

3-9-1.4.1 The EOS shall acccaaaodate an instrunKnt 

of 350 lb. 

3.9- 1.4.2 The BOS shall provide a clear volume to 

accoEBoodate an instrument configured as shown 
in Fig. 3 . 9 . 1-1 

3.9- l-^-3 The instrvanent shall be aligned relative to 

structural and ACS references to + 0,1 mrad. 


X/- / - 
(TS 4) 

X/- / . 

(TS 4) 


x/ « / - 

(TS 4) 


3-9-1. 5 Thermal 

3-9*l*5»l .The EOS shall.be conpatlble with an instrument 
total heat dissipation rate of I 30 watts 
continuous. 

3.9.1. 5.2 The EOS shall provide thermal insulation to isolate 
the instrument from the spacecraft, including 
insulating barriers in attachment hardware. 


X/- / - 

(TS 4) 


X/- / - 

(TS 4) 
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, , ^UIKaSEST , 


3.9^2 Hesolutioai Point iiig laager (HRPI) 

3 . 9 . 2.1 CoBEmmications aM Data Itodling 

3.9. 2 . 1.1 The EOS data interface shall be compatible with 
Speed Multiplexing 


Y/ d/ 1.2 
(TS 4) 


lEmaiiiiiii 


3. 9.2 . 2 Electrical Power 

3,9.2. 2.1 The EX» shall provide 28 + 7 VDC electrical 
power at an average level of 100 watts, not 
heaters. 


t/ d/ 1-2 

(is 4 ) 


3. 9.2 . 3 Attitude Control 


3.9-2.^ Structure/Mechanical 

3.9.2,4;1 - ^ EOS shall accomnodate an instrument 
weight of 600 lb 

' 3 . 9 . 2 . 4.2 The B06 shall provide a clear volume to 
accoBnnodate an instrument of : 

Diameter « 36 in 

. Length = 84 in 

3 / 9 . 2 4 ^. 3 “^^i^triiTnpnt flhAll be mounted to the ispacecraft 

via 4 lugs located 42 'inches up from the base 
of the HRPI, 


y/ D/1-^ 
(TS 4 ) 

y/ d/ 1-2 

(TS 4 ) 


Y/ d/ 1-2 
(TS 4 ) 
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3 . 9 . 2 . 5 Thermal 

3.9.2, 5-1 The iastnarof-nt £;hall be inBulated fVom the 
Spacecraft 

3 . 9 .2 -5.2 Heat leaks to the spacecraft throfugh insulating 
blankets and mountB shall be less than 10 vatts 
(as a goal) 
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SOQBCE 


3*9.3 Synthetic Aperture Radar (sab) ; , . 

Currently, two alternate SAB configurations are under consideration. 
Vfcere requirements . differ between configurations, both are identified 

3.9. 3.1 Ccpammlcatlocs and Data Handling 

3.9.3.1.1: 'Tbe BOS shall provide for transMssicm of instrument 
data in real'‘tiiDe at a rate of 170 Mbps 


Z/5.1.2/5-7 


3 . 9 . 3.2 Electrical Power 

3- 9 *3 -2.1 The EOS shall provide TBD V electrical power t6 the 
inatnaaent at; ' 

a. CoofiguratloQ 1 - 11*^0 watts 

b. Configuration 2 - 3250 watts 


Z/Tat>le 3.1.2-1/ 
3-7 


3 . 9 . 3 . 3 Attitude Control 

3 . 9 . 3 . 3^ 1 The BOS shall provide att itibde c ontrol to the- following 
■ - limits for a period of 10 min/orblt 


Z/Table 3.2.3.7-lJ 
3-95 


Pitch’; Yaw 
Roll 


Pointing Stability Brror 

0,02 deg 0,01 deg/sec 

0.06 deg f (f ) 


3 . 9 . 3 .^ Structure/Mechanical 

3 . 9 . 3.^.1 The EOS shall acconmodate an instriiinent electronics 
package of the foUawlng chareicteristics : 


Dimensions 

Weight 


Conflg. 1 Cohfig. 2 

31 X 22 X 9.5 in ^ 38 x 24; 5 x 9.5 in 


172 lb 


213.5 lb 


Z/Table 4. 3 . 1-1/ 

4-3; 
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3*9»3*^.2 The E06 shall provlsioeis for a side mounted 

radar antenna of the faHowing characteristics : 


]>ijoen8lQns 


Weight 


13.5 X 2.5 X 1 ft 27 X 2.5 X 1 ft 


92 lb 


174 lb 


Z/TsOsle 3 .I. 2 -I/ 
3-7 

Z/Table 4.3.1»l/ 

4.3 
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3.9. -Pas sive Jialti channel^ Mi croirave i^icmeter (B#CR) 

The rad icmeters have the 80 cm scanning reflector and a set of four 7 cm diarr- 
ever cciti hwns mounted on the spacecraft structure to view the earth freflector) 
niid cold space (horns) respectively . The reflector can be positioned to look 
in front or behind the spacecraft nadir. It scans symmetrically ab<xit this 
. track ^ 35*^. The antennas are mounted so their field of view does not inter- 
sect the spacecraft or any solar panels or experiments. The antenna itself 
mu St Viof, obs tru c t th e, sola r paddles or a ny her izoi\ s ca nner s . ' • 

The four cold horns are pointed to avoid looking at the sun if possible. Sun 
tcmpeidture connections can be madev-but these corrections require additional 
data processing. 

TheTadiometer receivers can be packaged into a volume of 0.06 with the 
cold horns and antenna feeds mounted external to the spacecraft interior. 

Table 3-9^k-lshows the power and'weight estimates for the passive facility 
excluding only tlie 13 ^ radiometer presently integrated into the active 

facility. 




TABLE 3.9.'i-l 

RECEIVER rOWXR AND WEIGHT 



lIHliHHSSflH 

Weight 

Ocg) 

53-GHz channel 

5.0 ! 

2.268 

36-GHz channel 

1 

8.0 

7.2576 

22“GHz channel 

5.0 

3.6288 

18 “GHz channel 

S.O 

3.6288 

5 “GHz channel 

5.0 

3.6288 

Power supply (loss) 

12.0 

4.5360 

Feed system 


0.9072 

Cold horn/radiation 

- 

0.9072 

TM data system 

5.0 



TTTo 

26.7624 1 

Total Svstem Welcht and Power 

Receivers 

45W 

26.8 kg 

Antenna Reflec-or 

- 

3.0 kg 

Antenna Drive 
and Support Structure 

law 

6.8 kg 

Cabling and Thermal 

- 

2.27 ko 


63. OW 

38.6 kg 

Note: The 13.9-GHz radiometer’s power and weight are 

Included as part of the active sensor power and weight. 
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j 3.11 
3.11.1 
• 3.11. 1-. 


3 . 11 . 1.2 

3.11.1*3 

] 

! . 

I 



SOURCE 

S/C-TO-SHUTTLE. TNTEPvFACES ' • 

V. ^ D.J 

Communicationsand ’Data Hand ling 


While the • ECS'/ is ^ attached to Grbiter, the -Orbiter will . 
support EOS teleraetry ns follows: 

AC/5:.3.2.2d/ 

5-5.. 

■ ^ ^ - ! 

a,. Up to 25 Kbps . of EOS/lnstrument status daca I 

.(hardline) -to be interleaved with Orbit a r . , , . 

'■ operational telemetry, ] 

^ b. V Up to; 256 Kbps; of EOS/lnstrument data to be , j 

. relayed. to the ground via wideband FM transmitter. | 


After EOS release from the Orbiter, the ,0rbiter\ will accept up to . 

l6 .Kbps • EOS/'Instruirient ’ telemetr^having the folloting characteristics: 

'AC/5,3.£.2e/5-5' 

o S-band^ phase modulation ■ ■ ' ■ , ■■ ■ ' ! 

0 Frequency band, '2200 - 2300 MHz : ' 


While,. the EOS' is. attached to the Orbiter,' the Orbiter mil provide ■ 
to the EOS a- 2.4 Xops -hardline' command' channel, of. which 0.4 Kbps 
• is' allocated to. .vehicle . and subsystem overhead. . ■ 

AC/5.3*2.3c/5-6. 






! I 

i 
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AC/5.3.2-3d/ 

5-6 


3. 11. 1.4 After EOS release froia the Orb iter, the Orbiter will be 
capable of generating and transmitting to the EOS 2.4 ' 

Kbps of coBBsand data, of idilch 0.4 Kbps is allocated to 
vehicle and subsystera overload, vitli the following 
characteristics : 

. o S-band, phase sssditlatlon 
o Frequency 2023-2120 MBr 

o Time dlvislm multiplex (tSM) serial data of 
8 K^ps consisting of encc^ed cgnmand data and 
s ynchronizat ion . 

3.11.1.5 The EOS shall provide coraBaitation and subcarrier AC/ 5 . 3 . 2 . 5 / 

oscillators compatible with the Orbiter wldebaml 5-7 

transmitter for television and wideband espcnriiaent 

data. For digital data, the EOS siudl the 

required encoding at a bit rate compatible with the 
capabilities of Che Orbiter wideband tranmaltt^. 

3.11.1.6 Orbiter will provide both RF and hardline (imd^ilical) AC/5.3.2.6/ 
interfaces between the Orbiter cosommications subsystem 5-7 

and launch facilities for prelaunch telemetry, commands, 

TV, and wideband data. 


Page 3.11'i - 2 


Revision 2 


Date 



SOURCE 


„/ REQUIREMEKT 

3.11.2 Electrical Power 

3.11.2.1 During ascent and descent Orbiter will provide electrrical AC/6.0/6-1 
power to EOS/ Instruments as follows: 

o 1 Kw average 
o 1.5 Kw peak 

3 . 11 *2.2 . - orbital, opera ti.ons Orb iter will provide elec tr leal AC/6 .0/6 . 1 

power to EOS/Instruments as follows: 

o 5 Kw average 
o 8 Kw peak 

3.11.2.3 Orbiter will provide total electrical energy to EOS/ AC/6. 0/6.1 

Instruments of 50 Kwh, 

3.11.2.4 Additional energy requirements of EOS/lnstrtHaents may be AC/6.0/6.1 
provided with the necessary additional consumables, 

tankage, and pltanbing chargeable to EOS/ Ins trum^t weight* 

3.11.2.5 The electrical power characteristics at the EOS/ ^ 

Instruments Orbiter interface is as follows: 

o Power : 2 8VDC nominal j two wire , structure grcimd 

(payload must not use striic tore for DC return) 
o Steady- state limits : 

' 23-32,0 VT)C intermittent duty 

24-32.0 ATDC continuous duty 
" o Ripple voltage: IV peak-to-peak 
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OPTICS 


Attitude Control 


3.11.3.1 EOS shall provide data to the arbiter for attitude ccmtrol 
requireaents prior to separation from Orbiter, 

3.11.3.2 ISie arbiter vill maintain attitude to + 0.1 degrees. 
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opnc* 1 

Stnictural'/Mechanical 

3*11.4.1 The EOS/lnstrtttent shall fit vithin a maziiauiQ 
dynamic «ivelope of 15 ft diam by 60 ft l^igth 

3* 11*4. 2 The EOS shall strxK^txiralJLy interface with the Orbiter 
via the standard attachments defined in Fig. 3»11-^**1 

3 . 11 . 4.3 Orbiter payload c.g, shall fall within the envelope 
deflnf^ in Figs, 3.11^4-2 throfugh -4 

- 3.11-4.4 The Orbiter will induce randca vibration levels within 
the payload bay as shoirn in Fig. 3.11.4-5, not 
Including payload isqpedence effects 

3 .U. 4.5 The acoustic environment within the Orbiter payload 
bay is defined in Figs, 3.11.4-6 and -7 

3 . 11 . 4.6 The pressure environment within the Orbiter payload 
bay during ascent-to-orbit is defined in Fig. 3.11,4-8 

3 . 11 . 4.7 The deployment and retrieval of EOS is accomplished by the 

" ' general purpose remote manipulator system (RMS>. Table 

3*11.4-1 lists some basic characteriatics of the BMS. One 
‘ manipulator arm is provided by the orbiter and may be mounted 

on either left or right longeron. If a second manipulator is 
required, the weight is chargeable to the payload. The mani- 
pulator has a maximum reach of 52 ft. (Ref. Fig. 5.11.4-9), 

AC/ 4 . 1 A -1 
ACA. 2/4-1 
AC/Jk 2A-2 
AC/lO. 1/10-1 

AC AO. 2 / 10-1 
AC /lO. 4 / 10-1 
AC/4. 3/4-2, 

s 
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32K payload io leas tbac 7 
alBotas 

65K payload in lass tbas 10 
eiotttaa 

Baaidual cates 1.0 - 2.C fps 
and 0*15 de 9 /sec 

Op to 5 payloade/aisfiloD 

Stabilixed payloads up to 65R 

Stopping distance: 

65K payload — 2.S teat at 
a tip speed of 0*2 fps 

Onloaded tip speed — 2*0 fps 

Biss distance 2 inches 
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\ REQUIREMENT ■ SOURCE 

.11.5 • Tnermal 

3 . 11 . 5.1 Tbe orbiter vlll provide ncminal payload bay envirorjcents , not' AC/lO.5'10-2 

considering EOS /instruments heat addition or rCTOval, as noted 

in Table 3.11.5-1 

3 . 11 . 5.2 The Orbiter will provide additional, active thermal AC^8.3'B-2 

control through a heat exchajiger . The ^tive heat 

rejection cajwcity dedicated to the EOS ^ Instruments 

is as follows: , ^ ^ ^ ^ 

7 

• Average capacity 

- Ncndnal: 3*^00 Btu/hr 

- Peak: 5200 Btu/hr 

• Orbital operations cai>acity ''maxinruml 

- Nominal: 11,250 Btu/hr 

- Peak: 21,500 Btu 'hr 

3 . 11 . 5.3 During on-orbit operations, the EOS ''instruments will . ' AC 10.5 '10-2 

■ nomally be exposed to the space environment 
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DP.SICN 

tfSIGH 

COMCmCH 

M IhlHMM 

Mhupon 

Prelaunch 

4 40«1 

♦ 120«P 

Launch 


♦ U0°f 

On-orbit (<1ooi# closed) 

See CfV 

see A6B 

Entry and foctlandlng 

- 100« f 

* 200«F 

Heat leak criteria into 

or out ct a 100'*F c 

c Yi ^ t a n t f a y 1 c a d 

ace as folloufJ 



k. Total bay heat 

gain, average ? 0 

Rtu/f t2-hr 

B. Heat qain, local area 3 

Etu/tt2-br 

C. Total bay heat 

lose, average < 1 

Btu/f t 2-hr 

D- Heat loe«# local area < <1 

Et o/f 1 2-hr 


Table 3-11. 5-1 Paylcad Pay Wall theiial foaiionarnt 
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3.12 


‘ wmcsmn srsmi (im) 

3.12.1 T3xe I»e sfaBll ccmtain the gmsuA located BCB syat^ bperaticH^l 
eXeaents t^LSt coa'rejr^ handle » cooTert, dlatrltaute» and namge 
hifih-'Xate and edited lover rate spacecraft earth sensing irntm- 
aaot genera ted payload data . 

3 .12.2 ^e la coasposed of the foUowing anbayst^as; 

o Iintronant Bata Acquisition & Becarding 
^ b Bata Processing & I^odnct Generatlm 
o 8/C & I^ocessing Ifensageaent & Cc«trol 
o Bata User Services. 

3 . 12.3 Two types of Bata Acquisition & Bata Precising configurations exist: 

o PriJB&ry or high data rate conflgaratiQQ composed 
of the Prinary Ground Stations (HS) and the 
Central Data fTocessizig Facility (CDS’). 

o Secondary or Local Ubor Syateai (LIB) including 
l^e Low Cost Ground Station (LCGB) vhich receive 
coopacted izffitrusexit data at lover rates than 
the PGS. 
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3-13 FLIGUT OPEEATIO® 


3-13-1 Hhe EOS shall su^potrt retrieiral by tl» Slsittle Osrblter 


3-13*2 The BCS shall proride foa* oa-orMt serricliig .1:^ the 
Shuttle Orbiter 


A/ 1.3.6/1-5 
(TS l) 

(TS 3) 

A/ 1.3. 6/1-5 


3»13«3 BOS adia.?1 provide for LsveX T£BP antonooiy 

3*13*4 All 008 liiile nithin dlstajme of the Shuttle 

Qdrt>iter slmlX be non-propuls ive 

3*13«5 ContainiQants froet 006 systen efflueixtSy ng 

outgasslng, shall not toggtnge hazaftCLly upon: 

a- The Instrusients 

b. 13he Shuttle Orblter 

3-13-6 Bte E06 shall not dlflcharge or jettison solid debris in orbit 
in the vicinity of tnstruaient operations 

3-13-7 Two hours shall be allotted between deployBient froci 
the Shuttle Orbiter and the first major BOS aaneuver. 

3-13-8 The BOS shall be targeted 10 n.ai above and 300 n.mi 
ahead of the Orbiter on the return from mission orbit 
for recovery 

3-13.9 Three hours shall be allotted in all BOS mission 

timelines for Orbiter catch during EOS retrieval 

3-13-10 The EOS shall maintain a stable attitude during 
Shuttle Orbiter terminal rendezvous .and capture 


GAC 

(TB 7 ) 
GAC 

(TS 3) 


(TS 1) 

GAC 

(TS 3) 

GAC 

(TS 3) 
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3*13*li Ccmtaadnents from the launch vehicle shall not impinge harmfully upon j FA-2 b16*3 

the inatruBiexits I FA-2.X6«5«24 

3*X3*12 Provide S/C health data during launch (mas:, q) , subsequent L/IT bums 1 FA- 2 »lj 4,65 10 
and during 5RM firing. I & 19 
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3.14 PLIGHT OPERATIOIJS SUmm 

3.14.1 PU^ OperatiooB Support (FOS) shall be capable odf 
controlling two spacecraft in orbit coocurrently 

3«14.2 Maxiialzb use of eadating MSA facilities 

3.14*3 Minimize use of adssioo-peculiar hardware/ 
software 

3.14.4 Data €«q:^ tracking, and orbit derteiatnatlon will 

be parovlded by GSFC. 

3.14.5 Data acqtdsitlon faciUtles for cooplete U.S. coverage- 
will be provided at thiw STEB sites : 

o Greffiibelt, Maryland 
o Goldstone, CaUfomla 
o Fairbanks , Alaska 

3.14.6 C<®B 9 jnicatlans with the prlaary and other data 
acquisition facilities will be via HASCOM 

3.14.7 The Mission Ccmtrol Center (ICC) shall be used for 
real-tlBie support of the EOS, including operationa 
scheduling. 


B/-/9 
(TS 7^11) 


A/2.1,6/2-7 


A ^.1, 6/2-7 


A/2.1. 6/2-7 
B/-/9 

(T5 
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3U5 S/C GSE 
3.1^1 Factory 

3«15 .1*1 The S/c will consist of three assca^blles: 

Instrufflent , s/S Module & Chrbit Adjust/Transf er , assenbly 
therefore haldUiig fixtures oust be prorided for each 
nodule during assectibly and test. 

3*15 Prortslons shall be na^ to assemble tl^ s/c vertically 

. for systens te^s. 

3*15 -l-S Provide bergh checkout equipment for each of the three 
basic s/s aodnles: 

ACS, EPS, CoDDi. & Data Handling 

3*15 .1-^ Provide power to S/S nodules, which slmilates s/C power, 
variable within s/c limits 

3*15 » 1*5 Provide loads to the S/S nodules during test, idiich 
simulates S/C interfaces 

3*15 Provide work stands for vehicle assonbly 

and checkout 

3.15.2 Launch Site 

3.15 .2,1 Provide flexibility in the design of bench checkout equipment 

BO that Its use can grow to a module maintenace bench during 
Shuttle operations 

3.15 .2.2 Provide for conditioning of S/C flight batteries 
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Fig« 3*l6- "t AlXowBble ftkyloftd Envelope, Delta 2910 
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• HBQimmafT ■ . ■ 

3.27 S/C to Titan III b/SSB/HUB 

3.27 .1 Oomainl cat l0P8 and Data Handling 

3*lT .2..1 Tbe launch vehicle can provide up to l6 discrete outputs, 
sequenced on the basis of tisie or event defpendency, far 
S/c control. Maximum outxnit current is 10 aeqa. 

3.27 .1.2 Telesnctry data transmitted through tbe launch vi^lcle 
shall, ccnfona to the chgo^teristics of. Table 3.1? .-1 

3*17 *2 Kleetrlcal Bover 

3.17 .2.1 fi06 electrical demands upon the launch v^iiele 

shall be consistent vlth the pofier system characteristics 
defined is Table 3*l7-^. 

3.27 *2.2 AH power leads frcm the BOS to the launch vehicle 
shall be : 

a. Riysically separated from other wiring 

b. . IsoOLated from BOS structure by at least 

10 Qiegdhms. 
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Cto, ^ to 35 vdc 
Off, “5 to 0,6 vkJc 


Ajualog 

0 to Uo Hivdc Ijsqput 
8-*bit B/A output 


l^ltiplexed 

In«trua€33tation 

SystoD 


HlAffiER OF 
AVAHAHJ; 


SW«PLE 

B£TE 

(SPS) 



Table 3,17 "1 Typical Titan III b/SSB S/C Instrumentation Services 
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COSSIDERATICK 

MULTIBUS POWER SYSTEM 
(STEADY STATEV 

Power available to spacecraft 

. .5 aop-br at 28 voc - . 

. 

Voltage 

25 to 32 VDC 

Boise and ripple 

i . ^ . ... 

30 % to 20 KK^, with peak of 
2,0v on gnd pvr and peak of 
1.25v on airborne pwr 

■ 

Special ccmslderatlons 

■ C ' ** ""'o 

• ' 0 • 

. . . 

Not to be us^ for spacecraft 
transient ppi^’er loads 


TRAHSIEWT POiffiR SYSYBH 


at 26 vck: 


20 to 38 vdc 


Bo cooBtrfllttts 


Slgh-traneient -current caj^acity, 
suitable for firing ordnance, 
driving motors, etc. 


Table 3*17-2, Titan III B/SSB ,S/C ElectriceJ. Power Services ^Estimated) 
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SOURCE 


3 . 17 • 3 Att itude Ccaitrol 


3, 17 ,3.1 The launch vehicle shall control attitude at sepcuaticm 
to the following lijaits: 

Pointing (deg) Bate ^ deg /sec) 


+ 0.5 


+ 0*45 Pitch, Yaw 


0.7? Roll 


+ 2.0 


+ 0.1 Pitch, Ya» 


+ 0.2 Roll 


+ 0.1 Pitch, Yaw 


+ 0.2 Roll 


Pai;:e 3* 17"' 













no" 


FIG, 3*17- 2 Anowable Bayload Erjvelope, Titan IIIB/SSB/NIFS For WTR 
Type P 123 Seg. AjD>E, and G 



Titan 1 1 IB or 1 1 ID 



Payload 
Envelope 
Below Sta 
220. 151 


* 

Target 


Looking Aft 


All dimensions and Sta. No. 's are in inches. 
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Page 3.17-8 




1 ; KBQUIBEMHIT | 

SOURCE 

3.1B, 

SFACBCRAFT TEST RBQDIRBCTTS ’ ’ 


3.18.1 

CcHtgE>on^t Dynamic Enviroanental Requirements 

V/Appendix l/- 

3 . 18 . 1.1 

Transportation and Handling 

The cocponent shall be capable of operating within si>€cifica- 
tion limits after exposure to controlled enviromaent s , while 
In a non-operating mbcte during traiisporta^ handling. 

Controlled enviroiments shall be provided by properly designed 
shipping containers to insure that the experienced transpor- 
tation and handling levels are less severe than those pertain- 
ing to launch and orbital isissian phases. 


3.18.1.1.2 

Fabrication Shock 

In accordance with MIL-STD-810B, 14et hod 518.1, Procedure V. ... 


3.18.1.1.3 

Transportation Shock 

In accordance with' MIL-STD-810B, Method 518.1, Phragraph 3*9.5 


3.18.1.1.4 

Transit Shock 

In accordance with MTL-STD-810B, Method 518.1 Procedure'll | 


3.18.1.1.5 

Sinusoidal Vibration 

In accordance with* MIL-STD-SlOB, Method 51^*1) Procedure X. 

The test levels shall be as indicated in Figxire 516.1-7- curve 
"AW” and . "AY. The test procedure arid duration shall be as 
indicated in Table 51^.1 - VII. 
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S(XJRCE 


3.18.1,2 


Qualification Envlromients 

The ccBi 5 >onent shall be capable of operating within specifica- 
tion limits during and after exposure to the following environ- 
ments . 

Acce3.eratlon 

The test levels shall be 20g applied for one minute in each 
direction along each of the three orthogonal ajces. 

Acoustic Field 

The test levels and duration shall be as shown in Table 3.18.1-3 
Acoustic tests shall be conducted in lieu of the random vibra- 
tiai test only on selected cocponents which are likely 

to be susceptible to acoustic noise excitation (e.g,. antennas, 
solar panels). 

liandoDi Vibration 

The test leve3js and duration shall be as shown in Table 3.18.1-2 
The levels and duration shall be applied alor^g each of the 
three orthogonal axes. 
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RHIUIREMEKE 


SinuBoidal Vibraticjo 

The test levels and l<^arithmic frequency sweep rate shall be 
as shown in Table 3»l8.1-3» The levels and sweep r^te shall 
be applied along each of the three orthogonal axes. 

Note: In lieu of the 200-2000Hz portion of the sinusoidal 

vibration test, a shock test ( 3 . 18 . 1 * 2 . 5 ) is preferred. 

Shock 

A shock spectral analysis, using ^10, of the applied shock 
transient shall be in accordance with the shock response 
spectrum shown in Figure 3.18,1-1. A sufficient number of 
shocks shall be isposed to meet the aspl5.tude criteria in 
both directions alcxog each of the three orthc^onal axes at 
least three times (total of 18 shocks). 


SOURCE 


OPTICS 
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TAm£ 3.18.1-2 

RAHDCM VI ®ATIOJ? 


lABLE 3.18.1-1 

ACOJSTIC gUALIFICATIOK TEST LEVELS 

IXjration: 3 ainytes 

*(d& Re: 20 p H wton^ia 


OCTAVE BAND j 

Center 

Sound 

Frequency 

Pressure Level 


(dB*) 

31.5 

131 

63 

137 

125 

W 

250 

Ikh 


143 

1000 

l4l 


137.5 


135 

8000 

133 

OVEFALL 

149.5 


QUALIFICATIC^f TEST LEVELS 


iXiration: 3 Minutes /axis 


Frequency 

Range 

,(H:0 

Acceleration 
Spectral Density 
(g /Hs) 

Acceleration 

Overall 

(g-rms 

20.150 

+3dB/0ct 


150 -1000 

0.18 

16 

1000-2000 

-6dB/0ct 



TAHiE 3.18.1-3 
SIHUSOIDAL VimTION 
QUALIFICATION T^T LEVEI^ 
Syeep Rate: 2 Octaves /Mi mite /Axis 
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400 6 00 
FREQUENCY - Hz 
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3.18.1,3 

Acceptance Test Envircxnnent 

3.18.1.3.1 

General I 

3.18.1.3.1.1 

Flight CoD^nents 

Flight coaq&onents. which are tested later as part of a com- 
pletely assembled flight spacecraft , shall be subjected to 
random vibration or, where applicable, to acoustic noise tests. 

3.18.1.3.1.2 

Flight Spare Coaap<Mients 

Flight sx^are ccnpooents that have not been exposed to system 
tests as part of a prototype or backup spacecraft shall be 
subjected to both sinusoidal and randcen vibration. 

3.18.1.3.2, • 

Acoustic Field 

The test levels and duration shall be as shown in Table 
3.18.1-4, Acoustic tests shall be conducted in lieu of the 
random vibration test cmly on selected ccnpozients 

tfhich are likely to be susceptible to eu; oust ic noise excita- 
tion (c.g., antennas, solar panels). 

3.18.1.3.3 

Random Vibration 

The test levels and duration shall be as shown in Table 
3.18.1-5. The levels and duration shall be applied along 
each of the three orthogonal axes. 

3.18.1.3.'* 

Sinusoidal Vibration 

The test levels and logarithmic frequency sweep rate shall be 

as shown in Table 3 «l 8 . 1 - 6 . The levels and sweep rate shall be 
applied along each of the, three orthogonal axes. 
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TABLE ACOUSTIC ACCEPrANCE TEST LEVELS 


Duration ; 1 mlnutCo 

*(dB Re! 20 p Newton/w ), 


■nOTAVi: RAND 

center 

Sound 

Frequenci/ 

Pressure Level 

(HtV; 

(d^) 

■ 

31*5 

127 

63 

133 

125 

X38 

250 

l40 

500 

139 

1000 

137 

2000 

133.5 

40b0 

131 

8000 

- 129"" 

OVERAU 

144.5 


TABLE '08a-5 

ticcsmmz test ugms 

Duration; I Minute/Axis 


Frequency 

Range 

(Ha) 

Ac deration 
Spectral Density 

(e /H8) 

Acceleration 

Overall' 

■■ (g-rms;) 

’ -> , 

20-150 

+3dB/0ct 


150-1000 

0.072 

10 •. 

1000-2000 

-6dB/0ct 

' ■ ■ ■■ ■ 

- - 

' 



TABLE 3a8vl-6 ■ , ■ sinusoidal VI EBRATION 

: ACCEPTANCE. TEST LEVELS 
Sweep Rate; 4 Octaves/Mlnute/AxlB 


Frequency 

Range 

"■ '■ ■ •: (Hz) .. 

Acceleration 
Zero -to -Peak 

(g) / 

5-9. 

8,4 rom d.a. 

9.5-r> 

+ 1.5 

15-21 

T4.0 

21-50 

+ 6.6 ‘ 

50-200 

' +1,5 

. 200-2000 

+ 3.3 




t- 

vO 

a> 
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1- : RBQUIREM0iT 

SOURCE 

3.1S.2 

Spacecraft Dynaaaic Environmental Requirements 

AO/append. l/- 


Transixjrtation and Handling 


■ ^ 

Tt^ S|»cecraft shall be capable of operating within 
specif icaticai .,li 2 dts after exposure to controlled induced 
envirccjnents, while in a non-operating laode during 
transportation and handling. Controlled environments 
shal.l be provided, by properly designed shipping 
. container , proper select of" of transportation 

and handling methods, to ensure that transportation and 
handling do not impose environmental conditions which 
exceed the. maximum predi cted launch and orbitSLl mission 
rcquirentents . . Controlled environments shall be provided 
to protect the Spacecraft against the following conditions (TBD). 

i ^ ' 

3.18.2.2 

Qualification Test Environments 



The Spacecraft qualificaticxi test article shall be subjected 
to the environments specified below and in accordance with 
the requirements of NASA (KFC $-320-0-1 except as noted. 

The Spacecraft shall be examined and functionally tested 
before and after each environmental exposure. During the 
test, the Spacecraft shall be operated in the appropriate 
mission phase duty cycle. 


3.18.2.2.1 

Acoustic Field 



The Spacecraft, shall be exposed to a broadband randcm 
sovmd field with ar overall sound pressure level of. 149 dB 
(Re: 20 Id Nevton/m^)«' The octave band sound pressure 
levels shall be as specified in Table 3 •16»2-1 
The Spacecraft' shall be. mounted on a flight-type adapter 
during the test.. 
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3.18.2.2.2 Sinusoidal Vi'bratioD 

The Spacecraft shall be attached to a vibration fixture 
using a flight-type adapter and flight-type clarip. 

Sinusoidal vibration excitation shall be applied at the 
base of the adapter along each of the three orthogonal 
axes. The test levels and logarithmic frequency sweep 
rate shall be as shown in Table 3»lQ«2-2. The reductiozr 
of the sinusoidal vibration test levels, in the Spacecr?ft’s 
reecsimt frequency band, will be required in order to 
prevent the appH cation of unrealistic loads. Thxs notching 
of the input levels shall be determined by dynamic a na lysis 
of ihe Spacecraft in combination with the Lamch Vehicle- 


3,X6.2.2.3 Mechanical Shock. 


The Spacecraft shall be subjected to a mechanically 

applied shock transient to the Space craft/ Launch 

Vehi.cle interface twice along each of the three 

orthogonal axes. The test level, using shock spectral 

analysis with a Q - 10, shall be defined in terms of 

shock response spectrum and in accordance with Figure 3.18,2-1 


3 . 18 . 2. 2. U Protechnic Shock 


The Spacecraft shall be subjected to two pyrotechnic 
separation tests. In. addition to the Spacecraft, the 
test shall include the flight-type adapter, flight-type 
clamp and pyrotechnic devices* The Spacecraft shall 
also be subjected to additional pyrotechnic shocks 
dependent on the type and quantity of release devices 
used for solar arrays, antennas, etc. 
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3.18.2.2.5 


REQUIREME:r^T 


Static Load 


SOURCE 


OPTIC®? 


\mm 


The Spacecraft structural model shall be subjected to 
a. static load, test. The test levels to be applied 
shall be determined from a combined Spacecraft/ Launch 
Vehicle dynaadc l^ analysis, Spacecraft structural 
locuis and stress - analyses for the worst case conditions 
of Tables 3.18.2--3, & 5. 


3*18.2«2.6 Modal Survey 


3.18.2.3 


The test is a developmental engineering test and not 
a qualification test. modal survey of the Spacecraft, 
..with: installed mass simulation of conqpcnents, shall be 
performed to determine the nat’ursl frec*uencies , mode 
shapes,.: and structural damping. This shall be a cantilever 
test with the. Spacecraft structure (including the attach 
fitting) mounted can a fixed base. 


Accei 


ice Test Environments 


Each F l i ^ t Spacecraft shall be subjected to the 
environment .specified below and in accordance with the 
requirements -'Of NASA GSPC S..320-G-I except as noted. 
The Spacecraft’s. coKponents shall be operating and 
mcmitored for identification of intermittent failure. 


3.18. 2.3.1 Acoustic Field 


The Flight Spacecraft shall be exposed to a broadband 
random sound field> The Octave band sound pressure levels 
shall be as specified in Table 3.18.2-6 . The spacecraft 
shall. be mp unted -on a flight-type adapter during the test. 
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TABLE 3,18.2-2 

table 3.18 .2-1 SINUSOIDAL VIBRATION 

ACOUSTIC NOISE SPACECRAFT QUALIr ICATIQN TIST LEVELS 

SPACECRAFT QUALIFICATION TEST L£T>TXS 
♦(dB Re: 20 jUNewton/>^) 


OCTAVE 

BAND 

Center 

Sourei 

Frequency 

Pressure Level 

(HZ) 

(dB*) 

31.5 

131 

63 

137 

125 

ikQ 

250 

iMk 

500 

l <+3 

1000 

li+1 

2000 

137.5 

1+000 

135 

8000 

133 

Overall 

11 * 9.5 

Duration: 2 Minutes 


Axis , 
of 

Excitation 

. 

Frequency ^ 
Ifejlge 
(HZ) 

Acceleration 

Zero-to-peak 

± (s) 

Longitudinal 

5 - 9.5 

12.7 02B d.a. 

(x-x) 

9.5 - 15 

2.3 


15-21 

6.0 


21-50 

3.0 


50 - 2 (X) 

2-3 


5 - 7.1 

19.0 mm d.a. 

Lateral 

7.1 -22 

2.0 

(y-y) & 

22-200 

1.5 

(z-z) 



Sweep Rate : 

2 Octaves /Minute 
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table 

ULTIMA'l'E load FACTORS (l) 
SHUTTLE 


Condition 

Dlrections(2) 

■ ■ 

r 

Y 

z_ 

Lift - off W 

4- ?.55 + 0.9 

+ 0.1*5 

+ 1.20 
+ 0.30 

High Q Boost 

+ ?.85 

+ 0.30 

- 0.30 ! 

+_0.7_5 

Booster End Burn 

+ U-5 + 

+ 0.30 

+0.60 1 

Orblter End Burn 

+ U.5 + 0.U5 

+ 0.30 

+ 0.75. 

Space Operations 

+ 0.30 
- 0.X5 

+ 0.15 
— 

+ 0.15 

' 

— — — - — 

Entry 

1 ^‘36 

+ 0.75 

. 

> ^.5 

+ 1.5 __ 

SubBonic Mandnverlng 

+ 0.38 

+ 0.75 

- 3.75 

+ 1-5 

i — — 

Landing and Braking 

+ 2.25 

+ 2.?5 i - 3.75 

Crash 

- 9.5 

+ 1-5 .. 

[ + 1.5 

1 . 

- 4.5 
j 


Notes: « • • 

■ 1.- . Limit load factor times 1-5 except for crash. 

2. Load factor carries the sign of the externally applied factor. 
Positive X, Y, Z, directions equal forward, right and down. 

3. Crash load factors are ultinate and only used to design local 
payload support fittings and attachments. The specified load 
factors shall apply separately, 

4. These factors include dynamic transient load factors. 
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ACOUSTIC NOISE 


. ! 
If'y 


SPACECRAFT ACCEPTANCE TEST LEVELS 


OCTAVE BAND 


Sound Pressure Level dB 


Frequency 

(dB Re; 

20 Newton/NF) 


(HZ) 

Level I 

Level II 

Level III 

31.5 

124 

127 

127 

63 

125 

132.5 

133 

125 ' 

130 

137 


ro 

vn 

0 

135 

139 

l 4 o 

500 

139 

139 

139 

1000 

133 

137 

137 

2000 

130 

133.5 

133.5 

4000 

126 

130 

131 

8000 

123 

124 

129 

OVERALL; 

142 

145 

145.5 

DURATION; 1 Mi 

nute 


UJ 


r! 

0 

•H 

Vi 

•H 

r* 

01 

pr, 


a) 

I 

cvj 

00 

H 

0"1 


It 


S' 


Level 


1 

2 

■8 

I 




II 
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III 



* 
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SUBSYSTEM REQUIREMENTS 



RBQUIRQffiNT 


SOURCE 


h.1.1.2 


Orbit Adjust 

Provide thrusters, propellant storage and controls to effect orbit 
adjustment 

Provide + x impulse (lb-sec) requirements as follows: " 


Maneuver 

Correct injection error 
Correct SRM error 
Orbit keys 
Contingency 10^ 

Total • 


Option 


1 

2' „ 

3 

337i^ 

4070 

6403 



522 

106 

l40 

168 

3^ 

421 

704 

3830 

4631 

7802 


}/3.2.2.2,2/3-35 
AF/Table ^,6,7/- 


^.1.1.3 Provide SRM for orbit insertion 

4.1„1.U The orbit euijust subsystan shall consist of four 75 lb thrusters 
which shall be used tO’ madLntain control during SRM operations 

U.1.1,5- Plir non SRM operations provide four 5 it thrusters 


G/3.2. 2. 2/3-35 
G/F1«. 3-12/3-25 
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BBByJIRBfflHT 


CcsjBHunicatiorLs and Data Ifendling 

4.1.2. 1 The variable downlink TLM rates are 32, l6, 8, 4, 2, 1 kbps 

4. 1.2.2 The 8 GHz (X-band) frequency should be utilized 

4. 1.2.3 Use 9^% link reliability for sizing the X-band link 

4. 1.2.4 The canplete optional payload for E06-B will acquire data 
at a continuous rate of "up to 2.5 Mbps, w5th individual 
instrument data ranging from 100 bps to 2.0 Bftjps 

4. 1.2. 5 Provide for STER compatible, S-band experiment data 
tranamisaion at the foUowliig rates: 

a. Real-time ^ 6.4 Kbps 

b. Stored/playback 128 Mbps 

4. 1.2.6 Provide a ccnanand systan with both discrete (single) 
pulse and serial magnitude word capability 

4. 1.2.7 Provide for variable formatting of experiment and 
spacecraft data upon command 

4. 1.2. 8 Provide on-board storage for at least two orbits of 
experiment and subaystesn data 

4. 1.2. 9 Provide for sirmiltaneous transmission of real-time and 
playback telemetry 

4.1.2.10 Provide an on-board processor for command memory and 
for use by experiments and EOS subsystens 

4.1.2.11 The EOS on-board processor, with associated hardware, 
shall provide for: 


SOURCE 

B/-/20 

F/2.2.2.1.3/- 

B/-/21 

B /-/21 

A/2. 3. 2/2-9 

m/3. 3. 3.4/16 

M/3. 3. 3.4/16 
m/3.3.3.^1-6 

i 

|m/3. 3. 3.4/16 
m/3.3.3.^/16 
m/3.3. 3. 4/16 
M/3. 3. 3. 4/16 


Page 4. 1.2-1 


Revision 


Date 


a. Stored commands 


,1.2 Cc83miutii cations and 3^ta Handling (Cont*d) 

■b. Automatic interaction between eacperiment data and 
spacecraft subsysteai modes 

U* 1.2. 12 Provide for mayiwn™ instnxaent data rates of 6o Mbps ^ 
14^.1.2.13 Provide for two discrete levels of instrument data transmission: 

a. 0.5 Kbps ReaJ, Tli« 

b, 10 Stoored/pla^ack 

4.I.2.II* Provide a means fotr trackings ground and cai -board control 
of spacecraft and payload sensor functions, and for 
retrieval of observatory data. 

U. 1.2.15 An S-band transponder shall be used for ranging, receiving, 

CGomanding, and transmitting narrow band sensor and housekeeping 
data. 

4.1.2 .l6 All caaQBunxcations shall be f\iUy coD?»atlble with the GSFC 
Aerospace Data System Standards X-560-63-2 

14..1.2.17 Fre<iuency assignments shall be made on a mission-by -mission 
basis: 

a. Transmit 2200 MHz to 2300 MHz 

b. Receive 2050 MHz to 2150 MHz 

4.1.2.18 The probability of executing a false conanand shall be less 

than lO’lO input signal conditions. 

4.1.2.19 The probability of rejecting a good cOTamand shall be less than 
10“3 over a signal range of -105 to -40 dbm. 
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RB^UIRBffiHT 


SOURCE 






Transmit Frequency 
SteeelvQ Frequency 
Turnaround Ratio 
Transponder Sldetone Frequency 
Command Bit Rato * 

Command Modulation 

Marrow Band Data Kate 

Marrow Band Modulation 
Hedlum Bund Data Rate 
Kedlura Band Data Modulation 
Transmitter Power 
T/M Data Coding 


TBD MKa i.001% (S-Band) 

TBD MHfi (S“Band) 

221/240 

500 KHz maximum 

2000 bps 

PCM/PSK - ^/FM/PM (Uses 70KHz 
aubcarri cr) 

Selectable: 32 kbps, .16 kbps, 

8 kbps, 4 kbps, 2 kbps & 1 kbps 

Split phase PC:M/PM on subcarrier 

500 kbp s r.iaxlnum 

Split phase PCl/PH on carrier 

2 watts, & .2 watts 

Manchester (split phase) 


BASELINE PF CHARACTERISTICS 
TABLE 4. 1.2-1 


®IGINAL PAGE IS 
« POOR QUAUra 


P«ge 1.2-1* 



U.1.3 


Electrical Power Subsystem 


4.1. 3.1 The EPS shall be capable pf controlling, storing, diatributing 
& mcKiltoring power derived frcan a solar array. The physical & 
electrical characteristics of the array will be based on individual 
mission and power subsystem requirements. The subsystem shall con- 
tain storage batteries and all associated charge/dis charge control 
and monitoring circuitry. 

4.1. 3.2 ./Electrical interfaces cf subsystem modules shall be. standardized 

4 . 1 . 3 . 3 All S/c power will be siqjplied by a solar array 

4.1. 3*4 The power output of the array will be adequate to siipply normal 
daylight loads plus recharge the batteries 

4. 1 . 3 . 5 voltage shall be 28 + 7 DC 

4. 1.3*6 Bus transients: 

Load switching + IV for 100 ms or less 

Fault correction ”^20 to‘*‘39 V for 100 m or less 

4. 1 . 3 . 7 Bus Noise & Ripple: Due to EPS less than 500 m peak to peaJt, 5 Hz 

to 100 KHZ 

Due to EC^ loads TBD 

4.1. 3. 8 Operating temperature range for equipment will not exce^ed: 
electronic assys. 0 to 130®F 

batteries 32 to 60® F 

4. 1 . 3.9 Puses will be operated at 20f) of rated ciirrent 
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F/III, 2 . 2 . 3 /’ 


1.3.10 EPS shall be designed to autoanaticelly maintain a safe state of 

chEUPge in the batteries for normal orbital operations. Capability 
shall be provided via ccpimand circuitry for overriding all auto- 
matic fuDctioais except those considered necessary for normal opera- 
tion or survival of the spacecraft during esoergency conditions. 

U. 1.3.11 Ihe power distribution bus shall supply power to the siabsystems and j f/III, 2 . 2 .U/“ 
instruments. Coemon i® 5 >ed«»ceB in the distribution circxiitry 
shall be as low as practical to minimize the coupling of conducted 
Interference between loads. 

4.1.3.12 The distribution circuitry for subeystan It^ds shall contain devices F/m , 2 . 2 . 4 . l/- 
to protect power busses from short circuits. The bus protection 

circuitry shAll be provided for all loads except those which are 
non-redundant and/or critical to mission success. 

4.1.3.13 Individual groins of power ccmtacts shall be provided for each major F/III, 2 . 2 . 4 . 2 /- 
subsystem and instruments 

4.1.3.14 Current sensors shall be provided for monitoring load currents sup- f/III, 2 . 2 . 4 . 3/- 

p 31 ed to each subsystem & instrument. 

4.1.3.15 Power subsystem shall contain circuitry for arming & disabling the f/ IV, 2 . 2 . 5 /* 

power input/output circuitry during ground tests & during orbital 

resupply 

4.1.3.16 The subsystem shall have the capability for being powered by ground F/III , 2 . 2 . 6 /- 
or shuttle orbiter based power supplied during test and thoseperiods 

when the solar array power is not available. 
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4.1*3.17 Power Output 

Orbital average - min. 500 W, loax TBD 
PeaX power - 5.6 KW for 10 min, day or night 

4.1. 3- 1-8 Iu5>edlance (at power modiile/striicture interface ccranector) 

Not to exceed 0.15 ohms • 1 Hz to 5 Hz 

; 0.5 ohms - 5 KHz to 100 KHz 

1.0 ohms -100 _ KHz to 1 MHz 

4.1.3,19 Batteries 

Type TBD 

Capacity - Total TBD 


SOURCE 


opnoH 


- Minimum 

- Maximum 


40 amp hrs 
120 asp hrs 


Depth of discharge 

Not to exceed 50^ for normal orbital operations 

4.1,3-20 The solar array shall be configured (retractable/jettisonable) 
to permit EOS retrieval for reftirbishment. 


FA 2.36 
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SOURCE 


opnoif 


h.l.k 


Attitude and Control 


Provide for spacecraft control during initial acquisition, 
reacq'uisition, noimaJL operations, ortit adjustment maneuvers, 
and coarse attitude hold mode. 

4. 1.4.2 Where an integr^ Tug is required, the ACS shall provide 
attj.tude , and rate signals required for its control 

4. 1.4. 3 The ACS shall be driven directly in response to error 
signals generated by sensors or via the on-board ccnqmter 

4. 1.4.4 The ACS shall be capable of operating within specification 
cyclic disturbance torque limits of: 


Orbit Alt (n.ml 


300-900 


Torque f ft- lb' 


Geosynch 


10'^ to O.I 
10 to 0.01 


Cyclic (Peak) 

2 X 10"^ to 0.2 


2 X 10 to 0.02 


4.1.4. 5 The ACS shall accocimodate the follcwlng range of spacecraft 
mass properties: 


Weight 

Moment of inertia 


2500 - 25,000 lb 
500 - 100,000 slug - ft' 


4. 1.4.6, ACS response cut-off frequency shall be 0.1 Hz 
4. 1.4.7 In Acquisition Mode: 

a. Reduce S/C rates to less than + 0.03, deg/sec 

•9 

' ■ ■ ■ b. Define S'/C inertial attitude to within .+ 2 deg 


F/I, 2.iA 


f/i, 2 . 1 /- 


F/I, 2.1/- 


F/I,2.l/- 


F/1,2.1/- 

F/I, 2. 2.1/- 
(TS 6 ' 


ill 


I 


"Date 





RBQUIRaffilKT 

^.1.^ Attitude and Control (Cont’d) 

In Inertial Attitude Hold Mode, maintain an arbitrarily 
selected inertially referenced attitude to: 

a. Before in-orbit calibration, + 0,03 deg/hr 

b. After in-orbit calibration, ± 0,003 deg/hr 

U.1.4.9 In Coarse Attitude Hold Mode: 

a. Prcrvide a high level of reliability 

b. Maintain the sun line normal to the solar array 
vithin + 7.0 deg (total) 

c. Limit s/c rates to < 0,05 deg/sec/axis 

d. Maintain this mode of operation for up to 30 days 

^.l,i+.10 In Slew Mode: 

a. Reorient the S/C (on a single axis basis) to 90 deg 
with an accumulated error of < + 0.03 deg 

b. Provide a slew rate ^ 2 deg/min 

U. 1.4. 11 For normal operations, the ACS shall meet the following 
performance levels per axis: 


a. Pointing accur.acy 

b. Pointing stability 

(1) Average rate deviation < + 10 deg.^sec 

(2) Attitude jitter 


< + 0.01 deg 

-6 


SOURCE 


F/l, 2.2.2/- 


F/l,2.2,3/- 


F/i, 2.2.4/- 


F/I,2.2.5-1/* 

F/I,2.2.5-2/- 

(TS 6) 


OPTICS 


#bi 1 ~rT 




K 


cr 


(a) Up to 30 sec period, ^ + 0.0003 deg 

(b) Up to 20 min period, ^ + O.OOO 6 deg 

c. Maintain these conditions for periods 'jp to 1 ho'or 
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REQUIREMENT 


SOURCE 


OPTIC® 


. l.ii Attitiide and Control (Cont’d) 

V.1.4.12 The ACS shall provide the capability for utilizing error' 
signals generate by a stellar payload instrument for S/C ' 
control. It shall meet the follcwing p^ormance levels 
(peraxis) exclusive -of instrument error signal limitations 


a. Pointing accxiracy 

b. Attitude jitter* 


^ + 3 X 10 deg 
+ 10 deg 


U.1.U.13 Maintain spacecraft attitude to < + 0.25 deg in all axes 


U.l.h.lif For initial provide pointing accxiracies of; 


a. Pitch 

b. Yajf 

c. Roll 


1 to 5 sec (ims) 
1 to 5 ^ (nns) 
6 min ( rms ) 


h.l.U.15 For Shuttle launched SMM, provide pointing accuracies of; 


a. Pitch 

b. Yaw 

c. Roll 


2 sec 
2 sec 


k»l.h\l6 For initial SMM, provide pointing stability of: . 

a. In each of two axes, 1 sec for not less than 5 min 

b. In the third axis (normal to line-of-slght to sun), 0.1 deg 

h.i:h.l7 For Shuttle launched SMM, provide pointing stability of: 

a. In each of two' axes, 0,22 sec for not less than 5 min 

b. In the third axis, TBD 


0 / - / - 
c/ - / 6 

M/3. 3. 3. 5 AS 


5 / - 


M/3. 3. 3- 5/18 

m/U.5.1/63 


Q/ - 
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h,l,k 

U.1.U.18 

4.1A.20 


requirement 


Attitude and Control (ContM) 

Provide^inting to any selected point on the solar disc 
(+ 15 m in i>ointing range in each of two axes) 

Provide the capability to slew 5 vithin 1 sec time 

Provide the cspability to acqidre the required attitude 
position from any orientation 


Provide the cspabillty of pointing sensor to + 1 Km 
accuracy at sul^olnt ( 28^ rad). 

Provide the capability of holding pointing to + 25 meters 
(0,7 rad) 


h. 1.4.21 

4.1.4.22 

4.1.4.23 Provide two classes of slew rate: 


4.1.4.24 


a. Incremental traverses at selectable rates of ICX) to 8OO km/mln 

b. Sustained traverse across CCNUS (5000 tan) in 5 niin 
( csi. 0.028 rad/min). 

Provide i«eans of activating attitude control price to S/C separation 
from L/v 


Pare 4. 1.4-4 
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SOURCE 


OPTION 


^.1.5 Structure 


Mechanical configurations of subsystem iDoduleB shall be’ standardized^ E/2.1/2-1 


V,l,5.2 The only structural contact that the EOS has with the, launch vehicle 
is at the transition ring. 

U, 1,5*3 The systems contr^tof shall provide a NASTRAN ccp^niter mode (desk) 
of the module structure to S/c subsystem contractors. 

4.1.5.4 Only one S/c suhsystCT module configuraticm shall be provided which 
Kha li satisfy the specific requirements of the 3 basic S/C subsys- 
tems (C & DH, Att. Control & Power), 

^.1.5*5 The s/c subsystem iwjdule shall have a total volume of not less than 
23 cu. ft. (approx. 48’' x 48” x l8”). 

4. 1.5. 6 The max. wt. of S/S module shall be 100 lb. 

4.1. 5.7 The max. load carrying capability of s/S modules is 600 lb. 

4. 1,5. 6 The s/s module structuire shall be designed for max steady-state- 
acceleration of 25 g*s longitudinal & 15 g*s for lateral. 


4.1. 5.9 Fittings for the purpose of mounting the 'S/s mocbules to the S/c 
shall be coB5)atible with; the module resupply concept. The maximum 
repeatablemechanical misalignment of a module to s/c structure ’ 
shall be + 15 arc seconds in each axis. 

4.1.5.10 Ace canmodate 600 ft^ (17 m^) of SEASAT experiments 

4.1.5.11 Accommodate 500 lb of SEASAT experiments 

4.1.5.12 Provide appropriate structuLT.e to accommodate interfacing with the 
Delta launch vehicle. 


(TS !*►) 
S/2.4.i/ 


i/2-3 


f/iv,i.i.i/-. 

P/IV,1‘2/- 

f/iv,i.3.i/- 

f/iv, 1.3.2/- 

F/IV, 1.3.2/- 
F/IV,1. 3.5.1/- 


f/iv,i. 3.6.1/- 


0 /-/- 

, 0 /-/- 

m/3.3.3-1/14 


BE99aai9B99l 
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1 . 5.13 Si 5 )port a Tninimitn SMM scientific payload weight of II 3 I (^9 Kg) 

2 

ii. 1.5.14 Provide a mnimm clesir viewing area of 7 ft 

4.1.5o 15 AccoanD^ate a total SMM instrunient voluae of 13*5 ^ 

(0.3^) 

4,1.5.16 

3 3 

I 4 .I. 5 .I 7 Accommodate a SEOS instrument volume of 459 ft (13 m ) 

4.1.5.18 Svgiport a tn<n 1 niniii SEOS scientific payload weight of 
2646 lb (1200 Kg). 


rtige 4. 1.5-2 


SCBHCE 


0 / - / - 
m/3. 3 . 3 . 1/15 

9 /- / - 


»/- / 
N/- / 


Revision 




o 

o 




PTICSf 
1 






0 

D 


Date 


BBQUIREMENT 


4,1,6 Thermal 


4. 1.6.1 Each S/c module will be independently thermally controlled 

4. 1.6. 2 Internal coE5)onents heat sink will operate at 70® + 20®F 

4.1.6. 3 Maximize thermal isolation of subsystem modules from instrument 
modules by insulation with an effective emissivity of — 0.05 

4.1.6.4 Maintain SMM experiment tenperatures at 15“C + 10® 


SOURCE 


D/III/25 

E/2.1.2/2-4 

D/H/8 

E/2.1. 2/2-4 
F/IV,1.3.6.3/ 

/3. 3.2/15 


omos 
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SCXJRCE 

^.1.7' 

■Pr>euTrretics 






Provide thrusters, propellant' storage 
at t i tude control 

and ' controls to. ’effect 


g/3. 2. 2. 2.2/3-33 

k,l,7.2 

Provide, impulse requirements as follow 

s * 



'.AF/Table 4,6,?/- 


Option 1 

Mar^euver , 

= Initial stabilisation 

R 

Impulse - lb-sec 

■ P ■ ■■ 

11 • 

V 

u • 



Control-orbit correction 

■ 

5 17^ 

"17 ’ ' '■ . 



Stabilization after array deployment 

0, 

5 ■ ' ■ 1 ■ 

■ 1 . 


- 

Gra'/ity Gradient compensation 

35 

79 

r^ 



Contir^ency 10^ 

' h 

ii 

3 



Total 

^6 

119 

32 



'■ Option 2 






Maneuver 

. P 

Impuls e -lb -s ec ., 

y ■ 



Initial stabilization 

7 

.14 

i4'. 



Control -orbit correction 

0., 

5 , 21 

21 



Stabilization after array deployment 

1 

'2 • 

-.2 



Gravity gradient ccrapensation 

105 

'236.' , 

0 ' 



Contingency 10‘i> 

■ 11. 

27 , 

. 4 ' ’ . ' 



Total ' 

125 

300 , 

4l • • 



Bage' Revision^ • Date 6 / 28 /7-^ , 
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SOURCE 


U. 1.7-2 Proviie impulse requir«oe'nts as follovs (continued) 


Option 5 


Maneuver 

B 

Impulse - lb 
P 

-sec 

Y 

Initial stabilization 

7 

15 

15 

Control during SRM burn 

5 

210 

2?.0 

Stabilization after SRM jettison 

2 


3 

Control -orbit correction 

1 

29 

29 

Stabilization after array deployment 

1 

2 

2 

Gravity gradient compensation 

105 

238 

0 

Contingency 10^ 

2 

50 

26 

Toral 

123 

547 

285 
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4.1.8 Instrument Data Handling. M/-/- 

Rrovlde a Data Handling Subsystem which acceptj 
data frcxn" instrument E 'vhose outputs are formatted into two identical rate digital 
streams for transmission to the ground. These instruments are called the Thematic 
Ma^er (TM) and High Resolution Pointable Imager (HRPI), Two additional lower rate 
data streams one for each of the instruments, are also required. The data rate 
Is about one quarter that of the high rate (wideband) data and is referred to as compacted 
data. 

The Data Handling Subsystem has two prlmar\' functions, wideband data combLuing; 
fffw? selective or compacted data combining. ’ In wideband the input data lines (seven for 
the TM and four for the HRPI) are multiplexed together, framed and combined with a 
email amount of overhead. These two data streams at 85, 7 Mbps; (one for HRPI and one > 
for TM) are inputs to a spacecraft QPSK modulator. 

Data compaction reduces the wideband data rate to a value that can be handled by 
a relatively low cost ground station. The data rate selected is exactly one quarter of 
the wideband rate, or approximately 21.4 Mbps. Data here includes actual data from the 
fnstniment plus required overhead and framing. 

Three interfaces are defined, as shown in fig4. 1.8-1 be twedh"i}lia» -inetru ’ 
ment data handling units and Instruments, ■ on-board processor and modulators. , Data 
and framing information are supplied via the interface with the instnimcnts. Overhead 
information recui red to process the data on the ground and to select the compaction al- 
gorithm is received from the spacecraft on-board processor. The third interface is the 

wideband and compacted data stream to the modulators. 
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Fig*4*l»8-1 r)ata Handling Subsystem Interface 
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SOURCE 

U.2.1 Iteita Acqiiistion and Ccmnunications 


4.2. 1.1 

Orbit definition shall be sufficiently accurate to permit 
orbit pcredictions 2 weeks in advance. 

m/5.1.1/71 

4.2. 1.2 

Orbit predictions shall be sufficient to predict: ' 

a, S/C position within 10 km for S^band acquisition with 
30 ft diameter antennas (1 beamwldth) 

M/5.1.1/71 


b. Times of S/C entrance and exit into and from ^lipse 



(spherical, no aianosphere earth and point -source s\in) 



with an accuracy of + 8 sec in time, 
c. S/C position within 500 meters 24 hours in advance. 

■ 

U.2.1.3 

Relay real-time command data from the Operations Control 
Center (OCC) to the spacecraft at 800-1200 bps. 

M/5.1.2/71 


Coranand data transmission shall have a bit error 
rate (BER) < 10“^ 

M/5. 1.2/71 

4.2. 1.5 

Provide for at least, one ccmmand opportunity of not less than 
5 minutes on each orbit 

m/5.1.2/71 

4. 2.1,6 

Provide for receipt of a s/c ccamnand memory dunqp 
and relay to the OCC within three minutes of the start 
of the dump 

M/5. 1.2/71 

, It. 2. 1.7 

Provide the capability for receipt of real-time S/C telemetry 
data at 6 i 4. Kbps for a minimum of one contact/orbit with a 
minimum contact time of six minutes and relay to the OCC in 

M/5. 1.3/71 V , ■ 


real-time. 


■ 4. 2. 1.8 

. 

Provide for receipt . of S/c telemetry data at 128 Kbps' for: 

a. . One contact per orbit with a duration of 6 minutes .. 

.Or ■ ■ ' ■ ' ■ 

b. . One contact per two orbits with a duration of 11 minutes 

M/5.1.3/72 


opnoff 
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SOURCE 


Ji.2.1.9 Provide for the relay of S/c telemetry data to the OCC as follows: M/5»1»3/T2 

a. Five minutes of 128 Kbps data within 30 minutes of receipt 

Or 

b. Ten minutes of 128 Kbps data within 60 minutes of receipt 

U. 2. 1.10 Telemetry acquisition and coasmand opportunity periods must be m/5. 1-3/72 

cocpletely overlapping 

U. 2.1,11 Tne telemetry HF link shall provide a BER tS 10 ^ M/5. 1.3/72 

4,2,1.12 Tracking, telanetry, and ccnmand support shall be provided for M/5. 1-3/72 

a minimum period of launch to launch plus one year. Sipport is 
desired frcm launch to launch plus two years. 
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Data Prcxsessing 


J.3.1 All products, standard and custom, will be radiometrically 
corrected 

1 . 3.2 The standard products requirements are: 

Reduced 

Geometrically Geometrically Data • 

. / . , _ , Uncorrected ^ Corrected Options 


.5 * , . . ; . Uncorrected ^ Corrected — 

B,/W Film .X 

Color Film -X 

High Density Digital X X 

Tape (HDDT) 

Computer Compatible X ; 

Tape (CCT) 

■ 3.3 Custom output products from the system shall include film 

products geometrically corrected with custom gansoa capability 
and sub -area enlargement capability to specific map scales 

,3.^ Custom film pfod\icts are those of specific false color mix 

. 3.5 Custom digital products (CCT cjutput) incliKie sub-area 

or swath width reduction, band sequential or band interleaved, 
specific bands, and reduced resolution 

, 3.6 Quality requirements . for the output products are shown iri 
Table U.2.3-1 

, 3.7 Processing of the daily volume of data shall be accomplished 
within a I 6 hour day 

3.8- Basic, processing of Image data (l.e., geometric correcting, 
radiometric calibration, etc.) shall be performed digitally 

3.9' Data products /and ranges are in Table U.2.3*’2 


SOURCE 


A/2.1.2/2-3 


A/2.1. 2/2-3 


opncm 


A/2.1.2/2-3 


A/2.1.2/2-3 

A/2.1,2/2-3 


A/2.1.2/2-3 


A/2.1.2/2-5 


A/2.1.3/2-5 


A/2.1.3/2-5 



I 

!tgj 

i 
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t 

GEOMETRICALLY 

UNCORRECIEO* 

GEOMETRICALLY 

CORRECTED* 


TM 

HRPI 

!M 

HRPI 

Swath Width 

18Skm 

48km 

185km 

48km 

Spatial Resolution 





Visible 

30m 

10m 

30m ^ 

10m 

Thermal 

120m 

-- 

120m 


linearity (wrad) ' 

\ 

Band to Band Registration 

0.2 IFOV 

0.2 IFOV 

0.2 IFOV 

0.2 IFOV 

0.1 IFOV 

0.3 IFOV 

0.1 IFOV 

0.3 IFOV 

Position Accuracy (w/o 6CP)** 

+450m 

+4 50m 

♦170m 

j170m 

Position Accuracy (with GCP)** 

— 

-- 

♦ 15m 

+ 15m 

Relative Radiometric Accuracy 





Visible 





Tape 

+ 

+ 1,6* 

♦ 1.61 

+ 1.61 

Film 

+ 

1 

+ 51 

1 

Thermal 





Tape 

^ ♦ IK 

— 

t 

— 

Film 

+ 3K 

-- 

1 3K 

-- 


‘Includes radiometric correction, earth- rotation correction, line-length 
adjustment, correction for earth curvature, and predicted emphemerls. 

fAddltlonany Includes use of best-fit ephemerls from measured data. 

**6CP * ground control points, 

SYSTEM OUTPUT QUALITY REQUIBEMENT 

TABLE 4. 2. 3-1 
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PRODUCT 

HDDT (uncorrected) 

DATA VOLUME 

NUMBER OF 
DATA USERS 

NUMBER OF 
FORMATS _ 

V 10*®-10^^b1ts/day 

\ 

ro»0-ioi2bUs/day 

2-10 

-- 


HOOT (corrected) 

2 - 10 

V 

, ' 


CCT (corrected) 

10^-10* ®b1ts/day 

10 -100 

1 - 

5 

BLACKAMHITE 
POS/NEG 0) 

20 - 200 scenes/ 
day 

5-50 

1 - 

3 

n 

BLACKAWHITE 

PRINTS 


5 - 10 

1 - 

3 

(M 

COLOR 

POS/NEG (1^) 

10 - 100 scenes/ 
day 

2-20 

1 - 

3 

(’) 

COLOR prints 


2-10 

1 - 

3 

. (^) 


(1) FIRST GrNERATION PRODUCT MM (y,D intir) 

(2) SECOND GENERATION PRODUCT - 241MM (9.5 Inch) 

(3) ENLARGEMENT TO STANDARD HAP SCALES 


DATA PRODUCTS AND RANGES 
TABI.E 4.2.B-2 
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scmcE 


U.2.3 


Data Processing (Cont'd) 


^.2,3.10 Provide processing of experiment data 

a- 6.4 JCbps telenrtry data rate 

b. 6,0 X 10^ blts/day 

c, 100^ orbital coverage 

4.2.3.11 Accept investigator's data base on fomatted magnetic tapes 

4.2.3.12 Provide quick-lo<rfs data processing to 10 principal investigators 
on a daily basis 
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i*.2,3.13 Input Data Load 

The input to the CDPF consists of digital data as recorded by 

' liigh speed instnunentatioii tape recorders. The range ofjnput data to be considered by 
each of the hardware coniiguratioas ist 


SOURCE 


OPSKM 



Minimum 

Baseline 

20 scenes^/day 
3. 3x10^® bits/day 

90 scenes/day 
1.5x10^^ bits/day 

20 scencs/day 
10 

3.3x10 bits/day 

90 scenes/day 
1. 5x10^^ bits/day 


Expanded 



Insi^>v. 


TM 


400 scenes/day 
6. 7x10^^ bits/day 


♦TM scene: 6168 x 61GS 7-bit pixels x 6j bands = 1.664 x 10 bits/scene. 

9 

♦HRPI scene: 3200 x 12333 7-bit pixels x 4 bands = 1. 105 x 10 bits/scene, 

♦♦To a first-order approamation the processing requirements for the TM 
and HRPI are similar. 


Qtjantity of Data Processed and Archived 

The percentage of input from the above table which 

are to be processed and archived at each stage is; 




Raw Input Data 
I 

II 

in 


71 Data P rocessed 

7c Archived 

Internal Purge 
(Months) 

0 : 

100 

«o 

100 

100 

3,6,12 

50, 100 

50,100 

3,6,12 

20/50, 100 . 

50,100 

3,6,12 
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BEQUIRBCEMT ■ 

.“Die Stage II and Stage in processing are not necessarih* mutually 
exclusive. The Stage 0 and Stage in processing loads should be considered additive 
as long as their sum' does not exceed 100 percent; above this point Stage III processing 
replaces Stage n processing. Thus when Stage HI processing is 50 percent only the 
Stage n processing option of 50 percent should be considered* 




! i 

I I 


i I 


! i 


ii! 

! 


Date ? 
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Output Products 

The following figure shows the requireoent for output (user) 
products at 3 points : 


> ' 1 


AH/-/- 




iSfik<ae 







STA6E 

01. 


STA0.E 

jm 


- : W/y>r 

Pt^To 


nbt>r 

— — CCT 


Throughput Mcdel, 


^ The HDDT (I^igh Density Digital Tape) refers to any very high density tape 
t> 10,000 bpi) not directly readable (without special interface hardware) by a computer. 
The CCT (Computer Compatible Tape) refers to other magnetic tapes with density 
< 10,000 bpi that are directly readable by computers. The photo products consist 
of B&W film (positive and negative), B&W prints, color film (positive and negative) 
and color prints. The BS;W and color film are to be 241mm (9. 5 inch). The B&W 
film is to be a first generation product; i.e. , produced directly from the digital data 
through, for example, a laser beam recorder. The color film is to be a second 
generation product; i. e. , produced from B&W film. 
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Not shofWTi inSI^'igure are custom productSo Custom photo products 

include special gamma correctioo., special sub~area enlargement to specific map 
scales and special false color mix. Custom digital products relate only to CCT and 
include partial scenes (sub-^area or swath width reduction), special format and 
reduced resolution. Initially, as a first order approximation, assume these custom 
products to require the same processing required by other products identified iotne 
Figure, 

Table - shows the range of data products to be considered. 


Product 

Number 

(Each Different) 

A%'. Copies 
of Each 

No, Users 
Receiving 

Number Formats’^ 

HDDT^ 


1 

2-20 

1 

CCT (6250 bpi) 

2,10 

5 

10-50 

5 

CCT (1600 bpi) 

1,10 ' 

10 

20-100 

5 

B&W Film 

20,200 

. 1 

5-50 

3 

Color Film 


1 

2-20 

3 

Prints (B&W and Color) 

Existing ERTS Photolab 

2-20 

3 


♦Distributed among Stages I, n and in. Assume a mi.x of pacldng densities to equal 
total specified. The number ofHDDTs specified is based on packing roughly 10^ 
bits per HDDT. 

♦♦Does not include arcliive requirements, 

♦♦♦Formats for tape are discussed separately. Fox'mats for photo included fall scenes 
at 1:10^ scale and multiple scenes at increased scale. 


Table User Data Products, 
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SCARCE 


Throu^pnot Delay 


AH/-/- 


Each GDPF hardware conTiguratioD should be sized to handle the required data 
load in a standard 16-hour day. This impUes a 24-houT turnaround for most standing 
orders. Also assume iq} to 10 perctfirt demand for retrospective orders for data 
preWously archivcxl. Included as part of the load defined in^abl^por<7. 
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^•2.^ Data User Services 

Lov Cost Cround System ( IjCGS ) 

. The LCGS vill accept direct readout of selected TM or HRPI data 

4. 2. 4.1.2 Basic capahiHties are to display Ima^e data and produce 

photo products 

4.2.4. 1.3 Additional capaMlities, electable at user option, are data 
fonnatting and editing, computer aided analysis 

4.2.4. 1.4 As a means of limiting quantities of data transmitted to LCGS, EOS 
on-board editing may be considered in the form of limited area : 
coverage, restricted number of channels, or lower spatial 
resolution. 


SOURCE 
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U.l+.U Tranfiportatiosa & Eiandllng 

U.U.U.l A shijpping co^edner shall be prcnrided to transport the 1 
s/c horizontally to the lainK:h site 

‘ Ui4.4.2 Shipping contadners shall be provided for each of tl» three 

S/C asseaiblies : - Ihstr\iBeiit , s/S Modules » & Orbit Adjust/ 
Transfer Asseid)ly, since spares will be shipped Independently 
to the lauxKsh site 

4.4*^. 3 Provide for a constant positive nitrogen porge witMn the 
j|ji 0 triB 8 enfc housing for contaminatioBi cQntz'(^ during 
tran^Kirt at ion • 
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